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Analysis of Temperature Effects on Nonlinear Dynamical Behavior of Satellite Reaction
Wheels Using M ultiple Scale M ethod

M. Shahr avi Department of Aerospace Engineering, Maleke-Asltitsiversity of technology, Tehran, Iran
A.R. Aghalari Department of Aerospace Engineering, Maleke-Asltitsiversity of technology, Tehran, Iran
S. Shokrollahi Department of Aerospace Engineering, Maleke-Astitsiversity of technology, Tehran, Iran
Abstract

Nonlinear vibration analysis of the reaction whbeaked on rotating shaft/disk model with elasticringa which subjected to
temperature changes is investigated. The rotatia§ fas been modeled by the Timoshenko beam tleathelastic bearing model
consists of a nonlinear spring and linear dampingracteristics. Gyroscopic effects and disk imbzgaforces, as well as the
couplings associated with the shear deformatiore teaen considered in the equation of motion. Teatper changes (increase or
decrease) is appeared in system as an axiallyibat the supports of the rotor do not allow theftsttamove in axial direction.
The method of multiple scales has been appliectitijréo solve nonlinear mathematical model and keabtain the nonlinear
dynamic response of the rotor system. Numericalkitions are based on a real reaction wheel paeamethe resonant curves
have been plotted in time and frequency domain diadussed w/wo temperature changes. It has beemnstimt temperature
changes significantly affects the dynamic behawefdhe rotor system leading to resonant hard sgxipg curves.

K eywor ds: Reaction wheel, Dynamic behavior, Temperature, &yopic effect.
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